Regeneration of bacteriorhodopsin in mixed micelles.
Regeneration of bacteriorhodopsin from bacterioopsin and all-trans-retinal was studied in a mixed micelle system consisting of dodecyl sulfate, CHAPS and a water-soluble phospholipid dihexanoylphosphatidylcholine (hex2-PhosChol). Regeneration to approximately 40,000 M-1.cm-1 extinction at 550 nm (epsilon 550) was obtained with either 2.3 mM or 6.5 mM CHAPS along with 6.9 mM dodecyl sulfate and 4.5 mM hex2-PhosChol in 0.16 M NaCl and 40 mM phosphate (pH 6.0). Without CHAPS, the regeneration in 4.5 mM Hex2-PhosChol gave epsilon 555 = 27,800; without PhosChol, the 1:3 CHAPS/dodecyl sulfate mixture gave epsilon 550 approximately 20,000; and without PhosChol the nearly equimolar CHAPS/dodecyl sulfate mixture gave epsilon 550 approximately 10,000. The composition of the mixed micelles was estimated from fluorescence spectroscopy using pyrene butyryl hydrazine. The molecular weight was estimated by molecular seive chromatography to be 87,100 for 2.3 mM CHAPS, 6.9 mM dodecyl sulfate and 0.67 mM hex2-PhosChol; and 83,200 for 7.0 mM CHAPS, 6.9 mM dodecyl sulfate, and 1.1 mM hex2-PhosChol. These results are consistent with the idea that at low concentrations of CHAPS and dodecyl sulfate, CHAPS organizes the dodecyl sulfate into disk shaped bilayer micelles that are favorable for bacterioopsin refolding. However, a high concentration of either detergent inhibits regeneration. Added hex2-PhosChol can overcome the inhibitory effects of high concentrations of either CHAPS or dodecyl sulfate.